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DETAILED ACTION 
Status 

1 . The rejection of claim 57 under 35 USC 112, 2 nd paragraph has been withdrawn 
in view of Applicant's amendment. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claim 61 is rejected under 35 U.S.C. 103(a) as being unpatentable over Eckles 
(US 4,384,930) as evidenced by Fletcher et al (US 4,168,214) and Chan (US 
3,758,386) in view of Watson (US 4,376,685). 

Eckles teaches (see abstract, col. 1, lines 8-20, col. 5, lines 7-63 and col. 13, line 
46 to col. 14, line 17) an apparatus, a Hull cell, for electroplating wherein the cell is filled 
with a metal plating bath including a copper salt and an aldehyde, such as 
benzaldehyde. The electroplating bath of Eckles included a brightener compound, but 
does not expressly recite a brightener of the claimed composition. 

Eckles fail to expressly teach that the Hull cell included an insoluble anode and a 
cathode. Fletcher et al further describe the structure of a Hull cell (see col. 8, lines 50- 
55) included a cathode substrate to be coated and an insoluble anode. Thus, the Hull 
cell of Eckles would have been considered to include an insoluble anode and a cathodic 
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substrate to be electroplated. In order for the electric circuit to be completed, both the 
anode and cathode would have been in contact with the electrolyte. 

Regarding the fact that benzaldehyde has been deleted from Applicant's laundry 
list of suitable aldehydes, the hydroxy- derivatives (i.e.-analogs) of benzaldehyde are 
considered to be to establish a prima facie case of obviousness. See MPEP 2144.09. 
Since Eckles teaches that benzaldehyde and various analogs of it were suitable for use 
in the copper electroplating baths, one of ordinary skill in the art would have had a 
reasonable expectation that other analogs of benzaldehyde would have been suitable. 
Applicant bears the burden of showing that the claimed compounds produce an 
unexpected improvement over the use of benzaldehyde disclosed by Eckles. Evidence 
that one of one of ordinary skill in the art would have considered the analogs of 
benzaldehyde to be equally effective in electroplating solutions can be found in Chan 
which discloses using benzaldehyde and various hydroxy- or methoxy- derivatives in a 
zinc electroplating bath. 

Thus, the brightener taught by Eckles fails to meet the claimed formula. 
However, Eckles does teach (see 

Watson teaches (see col. 4, lines 30-36 and col. 9, line 63 to col. 10, line 2) that 
organic sulfosulfonates, and particularly disulfosulfonates, were effective brightening 
agents in acidic copper electroplating baths. Disulfosulfonates have the general 
formula: (M)S0 3 RS-SRS0 3 (M), wherein M were metallic cations in solution and each R 
was a linear (CH 2 ) group of 2-6 carbons. While Watson does teach that M were metallic 
cations, one of ordinary skill in the art would have realized that alkali metal salts of the 
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organic sulfonates would have had the same functionality as the unsubstituted organic 
sulfonates because when the unsubstituted organic sulfonates were added to water, the 
terminal hydrogen atoms would have dissociated from the molecule. Likewise, the 
alkali metal cations would become dissociated in solution. Thus, the active material in 
solution would have been (S03*)--R-S-S-R-(S0 3 '). 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
utilized the known organic sulfosulfonates as the brightener for Eckles because Watson 
teaches that by using the organic sulfosulfonates give bright copper deposits over a 
wide range of operating parameters and exhibit strong leveling properties. 
4. Claims 59 and 49-58 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Eckles (US 4,384,930) as evidenced by Fletcher et al (US 4,168,214) in view of 
Watson (US 4,376,685). 

Eckles teaches (see abstract, col. 1, lines 8-20, col. 5, lines 7-63 and col. 13, line 
46 to col. 14, line 17) an apparatus, a Hull cell, for electroplating wherein the cell is filled 
with a metal plating bath including a copper salt and an aldehyde, such as aliphatic 
aldehydes. The electroplating bath of Eckles included a brightener compound, but does 
not expressly recite a brightener of the claimed composition. 

Eckles fail to expressly teach that the Hull cell included an insoluble anode and a 
cathode. Fletcher et al further describe the structure of a Hull cell (see col. 8, lines 50- 
55) included a cathode substrate to be coated and an insoluble anode. Thus, the Hull 
cell of Eckles would have been considered to include an insoluble anode and a cathodic 
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substrate to be electroplated. In order for the electric circuit to be completed, both the 
anode and cathode would have been in contact with the electrolyte. 

Eckles teaches (see col. 5, lines 18-62) that the electroplating baths contained at 
least one aldehyde which could have been an aliphatic aldehyde (e.g.-acetaldehyde). 
Aliphatic aldehydes are aldehydes (R 1 --CHO) where the R 1 group was a (C1-C20) linear 
alkyl. 

Thus, the brightener taught by Eckles fails to meet the claimed formula. 
However, Eckles does teach (see col. 2, lines 38-51) that known brightening agents in 
acid copper electroplating baths included organic sulfonates. 

Watson teaches (see col. 4, lines 30-36 and col. 9, line 63 to col. 10, line 2) that 
organic sulfosulfonates, and particularly disulfosulfonates, were effective brightening 
agents in acidic copper electroplating baths. Disulfosulfonates have the general 
formula: (M)S0 3 RS-SRS0 3 (M), wherein M were metallic cations in solution and each R 
was a linear (CH 2 ) group of 2-6 carbons. While Watson does teach that M were metallic 
cations, one of ordinary skill in the art would have realized that alkali metal salts of the 
organic sulfonates would have had the same functionality as the unsubstituted organic 
sulfonates because when the unsubstituted organic sulfonates were added to water, the 
terminal hydrogen atoms would have dissociated from the molecule. Likewise, the 
alkali metal cations would become dissociated in solution. Thus, the active material in 
solution would have been (S0 3 >-R~S~S--R~(S0 3 ~). 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
utilized the known organic sulfosulfonates as the brightener for Eckles because Watson 
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teaches that by using the organic sulfosulfonates give bright copper deposits over a 



wide range of operating parameters and exhibit strong leveling properties. 

Regarding claim 49, Eckles teaches (see col. 5, lines 26-29) using 1-25 g/L of 
aldehyde. 

Regarding claim 50, Eckles teaches (see col. 3) that the metal plating bath 
further included leveling and wetting agents. 

Regarding claim 51, Eckles teaches (see col. 14, acidic pHs ranging from as low 
as 1.5 to as high as 5.5. 

Regarding claim 52, the copper salt used by Eckles was (see Example 15) 
copper sulfate. 

Regarding claim 57, Eckles do not expressly define what substrate is coated by 
the electroplating process. However, it would have been obvious to one of ordinary skill 
in the art to have used the copper electroplating bath to coat any conventional substrate 
to which copper electroplating had been subjected, such as a wiring board, integrated 
circuit, silicon wafer, semiconductor, solder bump or decorative articles. 

Regarding claim 58, Eckles teaches (see col. 13, using a current density of 0.2- 
20 A/dm 2 (1.858-185.8 A/ft 2 ). 

Regarding claim 60, Eckles suggest using 3-hydroxy-butanal*. 



OH 



o 



* 
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5. Claims 53-54 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Eckles (US 4,384,930) in view of Watson (US 4,376,685) as applied above to claim 59 
and further in view of Fletcher et al (US 4,168,214). 

The teachings of Eckles are described above. 
Eckles fails to teach the composition of the anode used in the Hull cell. 
Fletcher et al (see col. 8) teach using platinized tantalum insoluble anodes in an 
electroplating cell. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
used the conventional insoluble anodes of Fletcher et al for the electroplating apparatus 
of Eckles because the insoluble anodes provided high electrocatalytic activity (platinum) 
while avoiding the problems associated with consumable anodes changing shape. 

6. Claims 53-55 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Eckles (US 4,384,930) in view of Watson (US 4,376,685) as applied above to claim 59 
and further in view of deWitt (US 3,646,446). 

The teachings of Eckles are described above. 

Eckles fails to teach the composition of the anode used in the Hull cell. 

DeWitt teaches (see abstract, cols. 1 and 2) using a titanium base dimensionally 
stable anode containing a coating of calcium, strontium or barium combined with 
ruthenium. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
used the conventional insoluble anode of deWitt for the electroplating apparatus of 
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Eckles because the insoluble anode provided high electrocatalytic activity (ruthenium) 
while avoiding the problems associated with consumable anodes changing shape. 

Response to Arguments 
7. Applicant's arguments with respect to claims 59 and 61 have been considered 
but are moot in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Harry D. Wilkins, III whose telephone number is 571- 
272-1251. The examiner can normally be reached on M-F 8:30am-5:00pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy V. King can be reached on 571-272-1244. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Harfy D Wilkins, III 
Primary Examiner 
Art Unit 1742 
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